before refilling, thereby ionizing the atoms from the inside out -which can be termed coring of the atoms (Fig. 1b) . When an atom has had both core electrons ejected, the main mechanism by which it absorbs X-rays is shut off until one of those core vacancies is filled by electrons from the L shell. This process usually takes a few femtoseconds, but the team 1 found that this refilling time was itself extended at still higher photon energies of about 2,000 eV -an effect that they could observe with the shortest-duration laser pulses. The extension of the lifetime of the 'hollow' atom at high photon energies is attributed to an increase in the refilling time if some of the L-shell electrons are also ejected during the complex interaction (for example, if they fill the core hole but then themselves are ejected).
Questions remain, however. To obtain agreement between the data and theoretical modelling of the interaction between ultraintense X-rays and atoms, the team needed to assume that the shortest X-ray pulses were considerably shorter than the length of the electron bunch that produced them -so perhaps the laser itself is not fully understood.
During the period in which an atom is cored, it is essentially transparent because the K-shell electrons are the ones that absorb X-rays most efficiently. At this stage in the 'evolution' of the ion, it becomes a better scatterer than absorber -what the team calls 'radiation hardening' of the atom. This phenomenon may have implications beyond fundamental atomic physics: one of the proposed flagship projects for X-ray lasers is single-biomolecule diffractive imaging, to determine the structures of proteins that cannot be crystallized 3 . This technique would work best with X-ray pulses that are shorter than the hollow-atom lifetime, enabling the diffraction patterns of proteins to be obtained before significant electron and nuclear motion takes place -an approach that has been dubbed 'diffract and destroy' . For this to be feasible, many electrons need to remain bound to their parent atoms long enough to scatter during the pulse. Although the jury is still deliberating on whether single-molecule imaging will become a reality, the work of Young and colleagues provides some degree of confidence in this approach. The intensification of agriculture is one of the main drivers of biodiversity loss. Organic management seeks to mitigate this loss by reducing chemical treatments, particularly through decreased spraying of insecticides to control pests. There is little doubt that organic farms generally support more biodiversity, with a higher abundance and greater species richness of many plant and animal groups 3 . Intensive management also disrupts food webs and can lead to communities dominated by one or a few resistant species, with most other species being rare 4, 5 . However, ecologists have been challenged to provide evidence that the increased biodiversity on organic farms actually leads to a better ecosystem service in the shape of better pest control 6 . Diversity itself has two components: species richness (the number of species) and species evenness (the relative abundance of those species). Species richness and evenness can vary independently, so communities can contain the same number of species but still differ in evenness. Communities dominated by a few common species have low evenness scores, whereas species are more equally represented in highly even communities. Reduced species richness and evenness can leave ecological niches unfilled or under-exploited, reducing ecosystem functioning and ecological services.
Central Washington state, where Crowder et al. 2 carried out their study, is one of the regions where the infamous yellow-striped Colorado beetle feeds on potato crops (Fig. 1) . The insect is native to North America but has spread around the globe, causing problems in both Asia and Europe. It can cause extensive damage, necessitating regular rotation of crops to avoid total defoliation by overwintering adults. The conventional response is to spray with a variety of insecticides, but the beetle has an extraordinary ability to develop resistance to these treatments, especially in regions in which spraying is intensive 7 . Thus potatoes, like other crops, can be victims of the pesticide treadmill 8 : escalating resistance leads to increased spraying with an ever-wider variety of chemicals, and spiralling costs.
Fortunately, the Colorado beetle is attacked by a variety of predatory bugs and beetles in the foliage of the plants, and pathogenic nematodes and fungi that inhabit the soil attack pupating adults below ground. In organic potato fields, communities of both above-ground and belowground enemies exhibit high evenness, whereas in potato fields subject to conventional practice the evenness of both communities is much lower. A meta-analysis carried out by Crowder et al. confirmed that low evenness is a general property of natural-enemy communities on conventional farms when compared with organic ones. This suggests that the positive effects of organic farming on biodiversity could have been underestimated, as many surveys so far 3 have included only a measure of species richness.
Unusually, Crowder et al. also examined the importance of natural-enemy evenness for successful pest control by setting up a controlled experiment. They grew potato plants in field enclosures together with the beetle pest, and independently manipulated predator and pathogen evenness above and below ground. They found that increased evenness of both predator and pathogen communities resulted in better pest control and, more importantly, larger plants. Higher evenness resulted in better control even though the different predator species all attack the same prey. This is probably because they forage on different parts of the plant, and, collectively, their complementary activities provide a better service.
This view is supported by the finding that predator survival was better in communities with high evenness, suggesting that they compete less with individuals of other species than with their own kind. Crowder and colleagues' research therefore provides direct evidence that greater diversity of natural enemies results in an improvement in the ecosystem service of natural pest control. Their study also raises an intriguing possibility for better biological control: the coordinated release of multiple predatory species rather than the traditional mass releases of single species 7 . Clearly, we need to better understand the direct and indirect effects of pesticide use at the level of individual farms and on regional scales. Although pesticides can undoubtedly reduce populations of target insects, Crowder et al. demonstrate that the damage to natural-enemy communities leads to less effective natural control. Even subtle damage to such communities, such as changes in species evenness, can have large and measurable effects on crop performance. In turn, reduced natural control is likely to engender a cycle of continued reliance on pesticides and repeated spraying, reducing natural enemies still further. There is already evidence from China that the notorious brown plant hopper, a major rice pest, has achieved this status only thanks to the gradual elimination of its predators 5, 9 . The reduction in natural control associated with pesticide use is probably one reason why the yields from organic farming are often comparable to those achieved through conventional farming 10 -although one limitation of Crowder and colleagues' investigation is that they do not provide direct comparisons of potato yields for the organic and conventional farms that they sampled.
Their study nonetheless shows the need to take a broader approach to biological diversity and its preservation. It may not be enough, for example, to simply count species and document extinctions. Crowder et al. highlight the point that more subtle changes can also have
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The supernova has two faces
Daniel Kasen
The variety of stellar deaths is less than we thought. A compilation of new and archival data shows that two previously distinct subtypes of supernova are actually two sides of the same lopsided coin.
Some stars will survive a billion years or more, then be torn apart in the few seconds of a supernova explosion. We never witness that last violent breath, only its aftermath -a glowing cloud of radioactive debris expelled at speeds exceeding 10,000 kilometres per second and visible more than halfway across the observable Universe. On page 82 of this issue, Maeda et al. 1 survey the distribution of wreckage to show just how unbalanced those final moments were.
Their study concerns the type Ia class of supernova. These are believed to be the explosions of white-dwarf stars composed of a dense and combustible mixture of carbon and oxygen 2 , which are driven to criticality by mass accretion from a companion star. At their peak, these supernovae have a remarkably uniform luminosity -about 10 36 watts -so their distance can be gauged by measuring how bright they appear in the sky. Cosmologists use them to chart the scale of the Universe and its expansion since the Big Bang. When properly calibrated, type Ia supernovae are distance indicators reliable to about 10%, but higher precision is desirable when using them to constrain cosmological parameters. Some astrophysicists doubt that it can be achieved. The progenitor stars of these supernovae are born in diverse galactic neighbourhoods, and die in a turbulent firestorm -why should they all look exactly alike? Actually, they don't. Recent observations have exposed an interesting, and disturbing, range of diversity. In particular, some super novae eject material at unusually high speeds (as measured from the Doppler shifts of spectral-line features a week or so after the explosion), with the outer layers of debris moving 50% faster than is typical 3, 4 . These seem to be a more energetic subtype of type Ia explosion. They are not, as one might have expected, dramatically brighter than their lower-speed counterparts, but even a small systematic difference in their luminosity would potentially jeopardize the usefulness of type Ia supernovae as precision distance indicators. Now, according to Maeda et al.
1
, the difference between the high-and low-speed supernovae has been nothing but a two-faced deceit. The authors' data favour a lopsided explosion mechanism, which blows out one side of the star at higher velocities than the other. Whether a type Ia supernova seems to be a high-or lowspeed type just depends on which one of its two faces happens to be pointed towards us.
That picture seems to agree with certain theoretical models for how white dwarfs blow up. Just before the eruption, the star is thought to simmer in a slow burn 5 , inching towards the critical temperature for triggering a thermonuclear runaway. In the core of the star, convection acquires a dipolar character 6, 7 , with bubbles of hot gas trickling up in a directed flow, then circulating around the star before sinking back down. The first sparks of ignition, which are caught in this updraft, strike up slightly away from the stellar centre.
This tiny offset in the point of ignition is enough to drive a massive imbalance in the explosion. As nuclear burning spreads like wildfire, buoyancy lifts the flame and ash upward like a mushroom cloud [8] [9] [10] (Fig. 1) . The floating fireball may detonate once it nears the edge of the star [11] [12] [13] , or it may burst out of the star and detonate on the surface 14 . Either way, the result is similar: one side of the star is more completely incinerated and more rapidly expelled than the other.
